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1 Introduction
This TP updates the MU value derivation sections for the FR2 Tx directional requirements.
It uses the pre-approved tables agreed in R4-2004529.
After review in RAN4#94e bis, it was discussed that the TE values used in both eth Tx and Rx tables needed further discussion as such introduction of the FR2 tables in this TP are to be delayed until next meeting.
However the TP was submitted with errors as it contains FR1 update as well as the intended FR2 updates, hence the TP is corrected so that it is correct (as a base for the update next meeting when the final TE values are approved). 
2 TP to TR 39.941 v1.0.0
--- Start of changes ---
[bookmark: _Toc32332052][bookmark: _Toc34696725]9.2.3.4	MU value derivation, FR2
The MU assessment was carried out using a CATR chamber only however other chamber types are not precluded if suitable MU assessment is done.
A CATR MU budget was assessed in order to determine acceptable MU for the EIRP accuracy measurement in FR2. The CATR test setup and calibration and measurement procedures for FR2 are expected to be similar to those of FR1, although the test chamber dimensions and associated MU values will scale due to the shorter wavelengths and larger relative array apertures.
Table 9.2.3.4-1 captures derivation of the expanded measurement uncertainty values for EIRP accuracy measurements in CATR (Normal test conditions, FR2).
Table 9.2.3.4-1: CATR MU value derivation for EIRP accuracy measurements, Normal test conditions, FR2
	CATR

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	24.25<f
<29.5GHz
	37<f
<40GHz
	
	
	
	24.25<f
<29.5GHz
	37<f
<40GHz

	Stage 2: DUT measurement

	A2-1a
	Misalignment  DUT & pointing error (EIRP)
	0.20
	0.20
	Exp. normal
	2.00
	1
	0.10
	0.10

	C1-7
	RF power measurement equipment (e.g. spectrum analyzer, power meter) -High power
	0.50
	0.70
	 Normal
	1.00
	1
	0.50
	0.70

	A2-2a
	Standing wave between DUT and test range antenna
	0.03
	0.03
	U-shaped
	1.41
	1
	0.02
	0.02

	A2-3
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1.00
	1
	0.01
	0.01

	A2-4a
	QZ ripple with DUT
	0.40
	0.40
	Normal 
	1.00
	1
	0.40
	0.40

	A2-12
	Frequency flatness
	0.25
	0.25
	Normal
	1.00
	1
	0.25
	0.25

	Stage 1: Calibration measurement

	C1-3
	Network Analyzer
	0.30
	0.30
	 Normal
	1.00
	1
	0.30
	0.30

	A2-5a
	Mismatch of receiver chain
	0.43
	0.57
	U-shaped
	1.41
	1
	0.30
	0.40

	A2-6
	Insertion loss variation in receiver chain
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00

	A2-3
	RF leakage, (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	0.01
	Normal
	1.00
	1
	0.01
	0.01

	A2-7
	Influence of the calibration antenna feed cable
	0.21
	0.29
	U-shaped
	1.41
	1
	0.15
	0.21

	C1-4
	SGH Calibration uncertainty
	0.52
	0.52
	Rectangular
	1.73
	1
	0.30
	0.30

	A2-8
	Misalignment  positioning system
	0.00
	0.00
	Exp. normal 
	2.00
	1
	0.00
	0.00

	A2-1b
	Misalignment of calibration antenna and test range antenna
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00

	A2-9
	Rotary joints
	0.00
	0.00
	U-shaped
	1.41
	1
	0.00
	0.00

	A2-2b
	Standing wave between calibration antenna and test range antenna
	0.09
	0.09
	U-shaped
	1.41
	1
	0.06
	0.06

	A2-4b
	QZ ripple calibration antenna
	0.01
	0.01
	Normal
	1.00
	1
	0.01
	0.01

	A2-11
	Switching uncertainty
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06

	Combined standard uncertainty (1σ) [dB]
	0.89
	1.06

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	1.74
	2.07



--- Next change ---
[bookmark: _Toc34696754]9.3.2.4	MU value derivation, FR2
Table 9.3.2.4-1: Indoor Anechoic Chamber measurement uncertainty value derivation for EIRP accuracy measurements in Extreme test conditions, FR2 
Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _GoBack]--- Next change ---

[bookmark: _Toc32332087][bookmark: _Toc34696761][bookmark: _Toc21086254][bookmark: _Toc29768691]9.3.3.4	MU value derivation, FR2
Table 9.3.3.4-1: CATR MU value derivation for EIRP accuracy measurements in Extreme test conditions, FR2
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	24.25<f
≤29.5GHz
	37<f
≤40GHz
	
	
	
	24.25<f
≤29.5GHz
	37<f
≤40GHz

	Stage 2: DUT measurement

	A2-1a
	Misalignment  DUT & pointing error (EIRP)
	0.20
	0.20
	Exp. normal
	2.00
	1
	0.10
	0.10

	C1-7
	RF power measurement equipment (e.g. spectrum analyzer, power meter) -High power
	0.50
	0.70
	 Gaussian
	1.00
	1
	0.50
	0.70

	A2-2a
	Standing wave between DUT and test range antenna
	0.03
	0.03
	U-shaped
	1.41
	1
	0.02
	0.02

	A2-3
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01

	A2-13
	QZ ripple with DUT (Extreme)
	0.70
	0.70
	Gaussian
	1.00
	1
	0.70
	0.70

	A2-12
	Frequency flatness
	0.25
	0.25
	Gaussian
	1.00
	1
	0.25
	0.25

	A2-15
	radome loss variation
	0.50
	0.50
	Gaussian
	1.00
	1
	0.50
	0.50

	A2-14
	wet radome loss variation
	0.90
	0.90
	Gaussian
	1.00
	1
	0.90
	0.90

	A2-16
	Change in absorber behavior
	0.50
	0.50
	Gaussian
	1.00
	1
	0.50
	0.50

	Stage 1: Calibration measurement

	C1-3
	Network Analyzer
	0.30
	0.30
	Gaussian
	1.00
	1
	0.30
	0.30

	A2-5a
	Mismatch of receiver chain
	0.43
	0.57
	U-shaped
	1.41
	1
	0.30
	0.40

	A2-6
	Insertion loss variation in receiver chain
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00

	A2-3
	RF leakage, (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01

	A2-7
	Influence of the calibration antenna feed cable
	0.21
	0.29
	U-shaped
	1.41
	1
	0.15
	0.21

	C1-4
	SGH Calibration uncertainty
	0.52
	0.52
	Rectangular
	1.73
	1
	0.30
	0.30

	A2-8
	Misalignment  positioning system
	0.00
	0.00
	Exp. normal 
	2.00
	1
	0.00
	0.00

	A2-1b
	Misalignment of calibration antenna and test range antenna
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00

	A2-9
	Rotary joints
	0.00
	0.00
	U-shaped
	1.41
	1
	0.00
	0.00

	A2-2b
	Standing wave between calibration antenna and test range antenna
	0.09
	0.09
	U-shaped
	1.41
	1
	0.06
	0.06

	A2-4b
	QZ ripple calibration antenna
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01

	A2-11
	Switching uncertainty
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06

	Combined standard uncertainty (1σ) [dB]
	1.56
	1.66

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	3.05
	3.25



Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
--- Next change ---

Table 9.3.4-2: Test system specific measurement uncertainty values for the EIRP accuracy in Extreme test conditions, FR2
	
	Expanded uncertainty ue (dB)

	
	24.25<f <29.5GHz
	37GHz < f  ≦ 40 GHz

	Compact Antenna Test Range
	3.05
	3.25

	Common maximum accepted test system uncertainty
	3.1
	3.3



An overview of the MU values for all the requirements is captured in clause 16. 
--- Next change ---
[bookmark: _Toc32332228][bookmark: _Toc34696903]9.10.2.3	MU value derivation, FR2
The MU assessment was carried out using a CATR chamber only. However other chamber types are not precluded if suitable MU assessment is done.
The CATR test setup and calibration and measurement procedures for FR2 are expected to be similar to those of FR1, although the test chamber dimensions and associated MU values will scale due to the shorter wavelengths and larger relative array apertures. However, it is noted that in order to achieve the test instrument uncertainties that were assumed, calibration of the spectrum analyzer may be needed.
Table 9.10.2.3-1: Compact antenna test range uncertainty assessment for EIRP measurements for transmitter OFF power and transmitter transient period
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	24.25<f
≤29.5GHz
	37<f
≤40GHz
	
	
	
	24.25<f
≤29.5GHz
	37<f
≤40GHz

	Stage 2: DUT measurement

	A2-1a
	Misalignment  DUT & pointing error (EIRP)
	0.20
	0.20
	Exp. normal
	2.00
	1
	0.10
	0.10

	C1-10
	RF power measurement equipment standard uncertainty σ (dB) of the absolute level for a time domain wideband measurement for FR2
	1.25
	1.45
	Gaussian
	1.00
	1
	1.25
	1.45

	A2-2a
	Standing wave between DUT and test range antenna
	0.03
	0.03
	U-shaped
	1.41
	1
	0.02
	0.02

	A2-3
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01

	A2-4a
	QZ ripple with DUT
	0.40
	0.40
	Gaussian 
	1.00
	1
	0.40
	0.40

	A2-12
	Frequency flatness
	0.25
	0.25
	Gaussian
	1.00
	1
	0.25
	0.25

	Stage 1: Calibration measurement

	C1-3
	Network Analyzer
	0.30
	0.30
	Gaussian
	1.00
	1
	0.30
	0.30

	A2-5b
	Mismatch of receiver chain for low power
	0.72
	0.72
	U-shaped
	1.41
	1
	0.51
	0.51

	A2-6
	Insertion loss variation in receiver chain
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00

	A2-3
	RF leakage, (SGH connector terminated & test range antenna connector cable terminated)
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01

	A2-7
	Influence of the calibration antenna feed cable
	0.21
	0.29
	U-shaped
	1.41
	1
	0.15
	0.21

	C1-4
	SGH Calibration uncertainty
	0.52
	0.52
	Rectangular
	1.73
	1
	0.30
	0.30

	A2-8
	Misalignment  positioning system
	0.00
	0.00
	Exp. normal 
	2.00
	1
	0.00
	0.00

	A2-1b
	Misalignment of calibration antenna and test range antenna
	0.00
	0.00
	Exp. normal
	2.00
	1
	0.00
	0.00

	A2-9
	Rotary joints
	0.00
	0.00
	U-shaped
	1.41
	1
	0.00
	0.00

	A2-2b
	Standing wave between calibration antenna and test range antenna
	0.09
	0.09
	U-shaped
	1.41
	1
	0.06
	0.06

	A2-4b
	QZ ripple calibration antenna
	0.01
	0.01
	Gaussian
	1.00
	1
	0.01
	0.01

	A2-11
	Switching uncertainty
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06

	Combined standard uncertainty (1σ) [dB]
	1.50
	1.68

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	2.95
	3.29


Editor’s note: placeholder for the MU table based on the Excel spreadsheet.
[bookmark: _Toc32332229][bookmark: _Toc34696904]9.10.3	Maximum accepted test system uncertainty 
The MU assessment was carried out using a CATR chamber only. However other chamber types are not precluded if suitable MU assessment is done.
Table 9.10.3-1: Maximum accepted test system uncertainty values for the EIRP accuracy, FR2
	
	24.25 < f < 29.5 GHz
	37 < f < 40 GHz

	Maximum accepted test system uncertainty (dB)
	2.9
	3.3



Based on the above evaluation and root sum square combining of the dB values for the MU, the MU was decided to be 2.9 dB for the frequency range 24.25 < f < 29.5 GHz and 3.3 dB for the frequency range 37 < f < 40 GHz.
--- End of changes ---
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